. 4 Application No. 09/722,828 

16. (Amended) The image forming process according to claim 13, wherein the 
fixing apparatus comprises a heat roller and a pressure roller and the heat roller has a surface 

temperature from 150 to 180°C. 

17. (Amended) The image forming process according to claim 13, wherein fixing 
apparatus comprises a heat roller and a pressure roller, and the heat roller and the pressure 
roller have a peripheral transferring speed of from 70 to 120 mm/second. 

19. (Amended) The image forming process according to claim 13, wherein the 
fixing apparatus has a heat roller and a pressure roller, each of the heat roller and the pressure 
roller having an elastic layer and a surface layer on a core surface in this order, and the elastic 
layer having a rubber hardness of from 10 to 40 degrees by Asker and wherein the elastic 
layer comprises a releasing resin. 

RFMARKS 

Claims 1-20 are pending herein. By this Amendment, the specification and claims 13, 
15-17 and 19 are amended. Support for the Amendment of the specification can be found, for 
example, in claim 13 originally filed. Support for the amendment of claims 13, 15-17 and 19 
can be found in the specification, for example, at page 2, lines 17, and from page 23, line 20 
to page 24, line 3. Thus, this amendment does not introduce new matter. 

The attached Appendix includes marked-up copies of each rewritten paragraph (37 
C.F.R. §1.121(b)(l)(iii)) and claim (37 C.F.R. §1.121(c)(l)(ii)). 

Entry of the amendments and the attached Declaration is proper under 37 CFR §1 .1 16 
since they: (a) place the application in condition for allowance for the reasons discussed 
herein; (b) do not raise any new issue requiring further search and/or consideration since the 
amendments amplify issues previously discussed throughout prosecution; (c) satisfy a 
requirement of form asserted in the previous Office Action; (d) do not present any additional 
claims without canceling a corresponding hlimbe. of final!, rejected claims, ,nd (r) plar,fi the 
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application in better form for appeal, should an appeal be necessary. The amendments and 

the attached Declaration are necessary and were not earlier presented because they are made 

in response to arguments raised in the final rejection. Entry of the amendments and the 

attached Declaration is thus respectfully requested. 

Applicants thank the Examiner for the indication that claims 1-6 and 12 are allowed, 

and that claim 1 1 is only objected to. For all of the reasons set forth below, all of claims 1-20 

are believed to be in condition for allowance. 

I. Objection to the Specification 

The Office Action objects to the specification for various informalities. Applicants 

have amended the specification to correct the informalities identified in the Office Action. 

In particular, the Office Action objects to Examples 6 and 7 and Comparative 
Examples 4, 5 and 7 for including either WAX D or WAX E, which are allegedly not 
specifically identified in the specification. Applicants respectfully submit that WAX D and 
WAX E are described in the specification. However, due to a typographical error in the 
Table in which WAX D and WAX E are described, the waxes are incorrectly designated. As 
amended, Table 6, at page 39, correctly designates the waxes as WAX C, WAX D and 
WAX E. This is an obvious error, as WAX A and WAX B are described in Table 5, and the 
examples following Table 5 clearly refer to the waxes of Table 5. As such, it would have 
been clear to one skilled in the art that the reference to waxes A-C in Table 6 was in error, as 
the examples described following and with reference to Table 6 refer to waxes C-E. 

The Office Action also notes that the specification at page 45, line 24, and page 46, 
line 7, indicates that the differential molecular weight of 1 x 10 6 larger than 0.15%, which 
appears to contradict the indication of differential molecular weight of 1 x 10 5 larger than 
0.15% in Table 7 on page 43. The specification is amended to indicate a differential 
molecular weight of 1 x 10 s larger than 0.15% at page 45, line 24, and page 46, line 7. 
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In addition, the Office Action observes that the specification, at page 8, line 10, states 
that the toner image has a glossiness of from 40 to 50, while at page 26, line 15, the 
specification indicates that the fixed image has a glossiness of from 40 to 60. The 
specification is amended to indicate that the glossiness has a range from 40 to 60 with a 

preferred range of 40 to 50. 

The Office Action also objects to the specification as failing to provide proper 
antecedent basis for the subject matter of claim 13. In particular, the Office Action asserts 
that claim 13 specifies a "fixing apparatus" and "releasing resin," both of which are broader 
than the disclosed examples in the specification. The specification is amended to recite 
fixing apparatus and releasing resin at pages 7 and 24 as appropriate. 

Finally, the Office Action objects to the specification as allegedly omitting essential 
subject matter that is necessary to describe and enable the claimed invention. In particular, 
the Office Action objects to the lack of any indication as to how the Asker C rubber hardness 
of a pressure roller and a heat roller are determined. The Office Action asserts that there is 
more than one standard by which Asker C hardness can be determined. Thus, as such, the 
Office Action asserts that the disclosure is inadequate to inform one skilled in the art of how 
to make and use the claimed invention. 

Applicants respectfully disagree with the Office Action's assertion. Applicants submit 
that one skilled in the relevant art would understand and be aware of the methods by which 
the Asker C hardness of a compound can be determined. One exemplary method for 
determining the Asker C value is described in the manuals for a durometer (copies enclosed). 
As the manual shows, the method used to determine hardness does not vary significantly 
between the different hardness scales. Thus, the indication of that it is the Asker C value that 
is being determined is sufficient to communicate to one of ordinary skill in the art the 
particular method used in determining the Asker C value. As such, the disclosure provides 

sufficient guidance lor one skilled in Hie lelevaut ail to make and uoo the claimed invention 
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Thus, contrary to the assertion of the Office Action, the disclosure does not omit essential 
subject matter. 

In view of the amendment of the specification and the above comments, Applicants 
submit that this objection should be withdrawn. Reconsideration and withdrawal of the 
objection are respectfully requested. 
II. Re fection under 8112. Se cond Paragraph 

Claims 13 and 15-19 are rejected under 35 U.S.C. §112, second paragraph, as 
allegedly indefinite. Applicants respectfully traverse this rejection. 

Claims 13 and 15-19 are amended to more clearly indicate structural features of the 
claimed invention and to provide proper antecedent basis for ceartin features in the claims. In 
view of the amendment of claims 13 and 15-19, this rejection should be withdrawn. 
Reconsideration and withdrawal of the rejection are respectfully requested. 

HI. Rejection under 8112. Fi rst Paragraph 

Claims 18 and 19 are rejected under 35 U.S.C. §112, first paragraph, as allegedly not 
enabled by the specification. Applicants respectfully traverse this rejection. 

Applicants respectfully submit that the claims are fully enabled by the specification. 
One skilled in the relevant art would not need to know the specific method by which the 
Asker C value was determined, only the actual value because the actual value obtained would 
not be expected to vary based on the method used. As discussed above, with respect to the 
objection to the disclosure, the specification does enable claims 18 and 19. One skilled in the 
art would be able to readily determine and understand the method by which the Asker C 
hardness value of the composition was determined. The attached copies of the durometer 
manuals clearly show that the method by which various hardness scales does not vary, and 
that the indication of Asker C values specifies a particular set of established conditions for 
determining the Asker C value. 
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In view of the above comments, Applicants respectfully submit that claims 18 and 19 
are fully enabled by the specification. Reconvention and withdrawal of the rejection are 
respectfully requested. 

IV. Rejection under $103 

Claims 7-10 are rejected under 35 U.S.C. § 103(a) as allegedly unpatentable over 
Shimojo (US 5,250,382) and Nanya (US 5,079,123). Applicants respectfully traverse this 
rejection. 

The Patent Office cites Shimojo for teaching a two-component developer comprising 
a binder resin having a domain-matrix structure (see e.g., Example 3 1 of Shimojo). The 
domain resin of Example 31 has a Mw of 12,000 and a ratio of Mw/Mn of 2.4. The matrix 
resin of Example 31 has a Mw of 21,000 and a ratio of Mw/Mn of 3.1, and is in a weight ratio 

of 50:50 with the domain resin. 

The Patent Office alleges that the claimed properties recited in claim 7 of the present 
application would be presumed present based on the composition of the binder resin of the 
Shimojo developer, as the domain and matrix resins taught by Shimojo fall within the 
limitations of resins (A) and (B) of instant claim 8. Applicants respectfully disagree with this 
assertion. 

As shown in the attached Declaration, based on the molecular weight and weight 
ratios of the developer described in Example 30 of Shimojo, the developer does not meet the 
claimed values for the differential molecular weight distribution of 5 x 10 3 or 1 x 10 5 . The 
results show that the ratio of differential molecular weight distribution of 5 x 10 3 (%) is 0.569 
for Shimojo Example 30. In addition, the Declaration also shows that binder resin 28, and 
comparable binder resins 39 and 40, of Shimojo would also fail to meet the claimed values 
for the ratio of differential molecular weight distribution of 5 x 10 3 (%) as claimed. The ratio 
of differential molecular weight distribution of 5 x 10 3 (%) would be even greater than that 
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observed in the developer of Example 30 because of the toners of binder resins 28, 39, and 40 
would have molecular weights that are greater than that of Example 30. 

Further, by admission of the Patent Office, it is pointed out that Shimojo fails to 
disclose a toner having the molecular-weight-by GPC properties of the THF-dissolved 
components of the present invention. Shimojo also fails to teach or suggest the presence of a 

wax, as required in claim 7. 

Nanya fails to remedy the deficiencies of Shimojo. Nanya was merely relied upon as 
teaching the advantages of using a conventional carnauba wax. However, Nanya fails to 
remedy the deficiencies of Shimojo as set forth above. 

For the foregoing reasons, Applicants submit that Shimojo and Nanya, whether taken 
singly or in combination, fail to teach or suggest the present invention. Reconsideration and 
withdrawal of the rejection are respectfully requested. 

For at least these reasons, claims 7-10 would not have been obvious over the cited 
references. Reconsideration and withdrawal of the rejection are respectfully requested. 
V. Conclusion 

In view of the foregoing amendments and remarks, Applicants submit that this 
application is in condition for allowance. Favorable reconsideration and prompt allowance of 
the pending claims are earnestly solicited. 
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Should the Examiner believe that anything further would be desirable in order to 
place this application in better condition for allowance, the Examiner is invited to contact 
Applicants' undersigned representative at the telephone number set forth below. 



JAO:SXT/amw 

Attachments: 

Appendix 
References (2) 

Declaration Under 37 C.F.R. §1.132 
Date: February 24, 2003 



Respectfully submitted, 




James Pi. Oliff 
Registration No. 27,075 



Stephen Tu 

Registration No. 52,304 



Oliff & Berridge, plc 
RO. Box 19928 
Alexandria, Virginia 22320 
Telephone: (703) 836-6400 



DEPOSIT ACCOUNT USE 
AUTHORIZATION 



Please grant any extension 

necessary for entry; 
Charge any fee due to our 
Deposit Account No. 15-0461 
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Docket No. 107971 ' vv 

APPENDIX 

Changes to Specification: 

Page 6, line 24 to page 7, line 6: 

The 4 th aspect of the invention is an image-forming process including a latent image- 
forming step of forming an electrostatic latent image on a latent image holding member, a 
developing step of forming a toner image by developing the electrostatic latent image with a 
toner, a transfer step of transferring the toner image onto a transfer material to form a transfer 
image, and a fixing step of fixing the transferred image using ajrxmg.ap p ar.^s com prising, 
for example, a heat roller and a press roller. The toner is that described in the aspect 1 or 2 
above, the surfaces of the heat roller and the press roller are formed of a r^m^m^- 
»* for example, a fluorine resin, and a releasing liquid is not substantially supplied to the 

surfaces. 

Page 8, lines 8-10: 

The 1 1 th aspect of the invention is the image-forming process described in the aspect 4 
described above. When the toner amount on the recording paper is 0.50 mg/cm 2 and the 
glossiness (75 degree gloss) is from 40to60. and preferably 4 0 to 50. 

Page 23, line 21 to page 24, line 3: 

The image-forming process of the invention is an image-forming process including a 
latent image-forming step of forming an electrostatic latent image on a latent image holding 
member, a developing step of forming a toner image by developing the electrostatic latent 
image with a toner, a transfer step of transferring the toner image onto a transfer material to 
form a transfer image, and a fixing step of fixing the transfer image using a Mn^mt^ 
^n,nrisin g .forexampis ^.heat roller and a press roller, wherein the above-described toner is 
the toner of the invention, the surfaces of the above-described heat roller and press roller are 
formed with aj^sir^^ ^ rine resin ' and a rdeaSing HqUid " 

not substantially supplied to the surtaces. 
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Page 26, lines 5-18: 

In the image-forming process of the invention, fixed images having a high glossiness 
can be obtained. Because the glossiness of a fixed image largely depends upon the structure 
of the fixing apparatus and the fixing condition, it is difficult to obtain a high gloss by 
satisfying all the conditions but in the present invention, a high glossiness can be obtained by 
the following conditions. That is, in the invention, in the state of substantially not supplying 
a releasing liquid to the surface of the heat roller, using a recording paper having a basis 
weight of from 50 to 120 g/m 2 as the recording material, and when the toner image is fixed to 
the recording paper by heat-pressing under the conditions that the surface temperatures of the 
heat roller and the press roller are from 150 to 180°C and the peripheral speed of the heat 
roller and the press roller is from 70 to 120 mm/second, a fixed image having a glossiness (75 
degree gloss) of from 40 to 60 preferably 40 to 50. can be formed when the toner carried 
amount formed on the recording paper is 0.50 mg/cm 2 . The image having such a high 
glossiness is suitable for a pictorial image and an OHP image and gives a fill color image 
having a high quality. 

Page 3# in the Table: 

Table 6 





Contents of Wax 


Melting Point (°C) 


Melt Viscosity at 1 10°C 
(mPa«s) 


Wax AC 


Granular purified camauba wax 


83 


50 


Wax&D 


Microcrystalline wax 


85 


110 


Wax GE 


Heptatriacontanole oxalate 


103 


150 
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Changes to Claims: 

The following is a marked-up version of the amended claim(s): 
13. (Amended) An image forming process comprising a step of forming an 
electrostatic latent image on a latent image holding member, a step of forming a tone image 
by developing the electrostatic latent image with a tone, a step of transferring the toner image 
onto a transfer material to form a transfer image, and a step of fixing the transferred image 
using a fixing apparatus comprising at least one roller , wherein the toner is the electrostatic 
latent developing toner described in claim 1, the and wherein a surface layer of the fixing 
apparatu s having at least one roller comprises a releasing resin, and a releasing liquid is not 
substantially supplied to the surface layer of at leas t ther e of . 

15. (Amended) The image forming process according to claim 13, wherein when 
an amount of the toner image formed on the latent image holding member rocording mat e rial 
is 0.50 mg/cm 2 , the toner image having a glossiness (75 degree gloss) of from 40 to 60. 

16. (Amended) The image forming process according to claim 13, wherein the 
fixing apparatus comprises kavmg a heat roller and a pressure roller and the heat roller 
having has a surface temperature from 150 to 180°C. 

17. (Amended) The image forming process according to claim 13, wherein fixing 
apparatus having comprises a heat roller and a pressure roller^ and the heat roller and the 
pressure roller having have a peripheral transferring speed of from 70 to 120 mm/seconds. 

19. (Amended) The image forming process according to claim 13, wherein the 
fixing apparatus has a heat roller and a pressure roller, each of the heat roller and the pressure 
roller having an elastic layer and a surface layer on a core surface in this order, and the elastic 
layer having a rubber hardness of from 10 to 40 degrees by Asker and wherein the elastic 
layer comprises a releasing resin . 
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RUBBER HARDNESS TESTER 
(DUROMETER) 



INSTRUCTION MANUAL 



KOBUNSHI KEIKI CO. LTD 



durometv) * *a,y to handle ^P^^'^^ n ^ m T^^f 



1 . How Hardneea ta Measured 

This hardness tester Is designed to ™f*"™*f 
rmidneesofataetapedn^frornthe depth of 
penetration" of the Indentor in the state of the 
balance between the resistance force of the 
specimen and the force of a spring (Flg.b)when 

the Indentor of the predetermined, geometry* 

pressed to the surface of the specimen by the force 



fle.» 



Mlwdna 100* 




of the epring and the specimen is indented. The 
hardness teeter Is equipped with the ^ indkarBng 
mechanism which reads the depth of penetotton 
from the scale graduating, at equal Integrate. Jhe 
depth of penetration from the depth of penetration 
-maximum height of the Indentor (namely the 
displacement of the Indentor ie zero-Fig. a) for 0 
degrees end xero depth of penetration (Fig,e) 
1 00 degrees. The load applied from the Indentor to 
the sped men Ie not constant mm the force by the 
deflection of the soring is used, thus the load 
changes G nearly between zero degrees to too 



A number of Wnde of hardness teetere ens BpecrBed 
In the requirements specified In JI6, ASTM, eto. 
snd the details are determined with respect m tha 
"shape of indentor", "the force to be applied to the 
Indentor. by epring". etc for the respective 
hardness testers. 

We manufacture various kinds of hardnees 
In addition to the hardness testers mentioned 
above so that the heidneee of a wide range of 
materials can be measured. 





Principal 


Indentor Design [mm] 


Spring La 


wj[mN(gJ] 


Measuring 
objects 


Size 6 Shape 
oltha pressor 


Model 


Standards 




Shape 


0 Degree 


100 Degree 


fOOtfytalt] 


AtAU 


JI8K6259 
JI8K7818 
ASTM D 2240 
ISO 7618 
ISO 608 

(Dun>mrt«rTVpQ A) 




Truncated 
Cona 0.79 


690 
(SO) 


6060 
' (821) 


Normal rufabsr 
r/or recessed part) 


















D 


JI8K 6268 
JISK 721ft 
ABTMD2240 
ISO 7619 
ISO 608 

(RrometorTyptO) 


e.50 


30- Dag* Cons 
Tip RecHua 0*1 


0 

CO) 


44480 
(4668) 


Hard rubber 


44X18 

(rectangular) 


E 


JISK 6255 
(Durpmt1»rTyp» E) 




2.60 Radial 


650 
_g6)_ 


8060 
(821) 


Borl and cellular rubbar 




OA 


JI8K03O1 


2^4 


36-0*0. 

Truncattxl 
Cons 0.79 


638 

(55) 


8379 
(666) 


Normal rubber 




B 


ASTM 0 2240 
(purom»t»r Typt B I 


2.60 


3O-DS0- Cons 
Tip Red hit) 0.1 


650 
<66) 


8060 
(821) 


Saml-hard rubber 




ASKERC 


JIS K7312 
SRIS 0101 




6.C8 Diameter 


639 

(«> 


6378 
(066) 


Sort and oMtudar rubber, 
textile wind! no* 




ASKERCs 


ASKERCt 




Hemisphere 


689 
C55) 


4460 
(468) 


6ottepongs 




ASKERCS 


ASKERCS 


■ 2.54 


10 Diameter 

Ctrcuter Cylinder 


960 

(100) 


44100 
(4600) 


Po|ystyrsns loam 


00 Diameisr 

(Circular) 


A8KER FF 


ASKERPP 




15 Dlamstsr 

Circular Cyttnosr 


960 
(100) 


1960 
(200) 


Powder put! 


60X97 
(Oval) 


A8KER f 


ASKERl* 




Diameter 
Circular CyBndar 


689 
I (66) 


4460 
I (455) 


Foam rubber, 
plast» loam 


60 Diameter 

(Circular) 



2. H w to Measure Hardness 

You hold the tester perpendicularly with both 
hands, press the pressor foot (th surface from 
which the indentor xtends) of the tester to the 
surface of the test speoimen and read the position 
of the pointer on the scale plate at that time (or a 
few seconds after) from the front of the tester. The 
measurement Is basically as simple as above but 
the following precautions must be observed to 
Improve the accuracy of measurement 
1 )The specimen must be free from mechanical 
stresses and must have the smooth surface free 
from undulation, waviness, eta (Undulations of 
0.025 mm lead possibly to an Indication error of 
maximum 1 degree.) The measuring surface of 
the specimen Is preferably larger than the size of 
the pressor foot of the tester (18 X 44 mm; 
however, a dlateater 12 mm with the type AL 
and dlatester 50 mm with the type C8). The 
thickness of the specimen must be a! least 
6 mm or larger wtth the types JC, D and CS and 
be at least 12 mm or larger wtth other types. The 
specimen thinner than these Is measured In 
some cases after the specimens are laminated 
up to ftese thicknesses for the sake of 
conveniences but care must be exercised In 
such a case not to leave air layers between the 
respective layers of the specimen. 
The measurement of the specimen that does not 
meet the above-mentioned conditions Is also 
possible but the measured value In mis case 
should be used only as the data for comparison 
of hardness under the determined constant 
conditions (the thickness and shape of the 
specimen, the condition of the object with whtoh 
the specimen contacts, etc.) 

2) The force for pressing the tester to the specimen 
varies with the types of the testers, 

Type A. AU E. JA, J AL, B , C and Cn 
Lightly press the pressor foot to the specimen 
surface under the force of 1 to 1.5 kg wtth the 
feet of providing a uniform contact between 
the pressor foot and the sample surfed** 
Be careful with the soft specimen sa the 
. hardness measured win be higher than the true 
hardness If the specimen Is pressed with the 
excessive force. 

Type D, JQ. and C& 

With these testers, the specimen Is required to 
be pressed etrongly under the force of over 5 kg 
as the springs of large force are used. An error 
may be produced from the Insufficient pressing 
force particularly with the hard specimen. 

3) The tester may fail to make correct indication If 
the tester Is inclined forward or backward or la 
pressed to the specimen In the stats of holding 
the tester by one hand or when the pressing 
direction deviates considerably from the 
perpendicular axis of the specimen. • 

4) ff the same area of the specimen Is measured 
continuously, the indication wiD decrease 



gradually. This sh ukJ be avoided by making 
measurement after lapse of suitable time or 
measuring the hardness at the point apart by 
more than 6 mm from the point previously 
measured, The indication win be lower In the 
part near the periphery of the specimen as the 
resistance of the specimen to the Indentor la 
lower In this part. The measurement must 
therefore be made at the point inner by more 
than 12 mm from the periphery of the speoimen. 
5) The high speed of pressing the tester to the 
specimen results In a higher Indication and the 
low speed In a tower Indication and therefore the 
tester must be pressed to the sample at the 
constant speed as far as possible. The 
measurement value to be obtained varies also 
with whether the position of the pointer Is read at 
the maximum value, is read at the value right 
after pressing or is read upon lapse of some 
seconds after pressing. Thus, these eoncfitione 
must be determined constant These conditions 
are particularly carefully noted for any material 
with which stress relaxation appears (such a 
material with which the Indication falls right after 
the Indentor Is pressed to the material surface). 
(A maximum pointer type hardness tester is also 
available from us for sure reading of the 
maximum value or for measurement when the 
reading from the front of the tester la difficult) 

3. Maintenance 

The following precautions must be taken for the 
dally use and maintenance of this tester: 

1) Keep the tester free from shook and Impact 
during handling, ' 

2) Use or store the hardness tester desirably In a . 
place where moisture le low and leas dust end 
on vapor exist. Do not oil any part of the teeter. 

3) When reusing ths tester after long storage, 
make "Idle pressing* 9 about 20 times prior to the 
measurement 

4} Before use. be sure to confirm that the pressor 
foot and the Indentor are free from any deposit 
and that the Indentor foot is free from any 
damage that may Impair the hardness 
measurement 



4. Periodic Inspection 
The hardness tester requires periodic inspectlona 
according to the frequencies of its use. ff the tester 
la frequently used every day. make Inspection at 
least once every three months by the procedures 
shown In the table below. An "indentor height 
gage" Is manufactured by us for use ae an 
Instrument for Inspections of 2, and 4 shown In the 
table and a **load checker** la also manufactured by 
us for Inspection of 6* These Implements will make 
your inspection easier and more reliable. The 
hardness tester which Is rejected as a result of the 
Inspection requires adjustment and repair and must 
therefore be returned to ua. 



PERIODIC INSPECTION OF ASKER RUBBER HARDNESS TESTER 



96CjUencej 


What to Inspect 


How to Inspect 


Remark* 


• 1 


IT the tnapa ef Mentor ■ 
noftnel. 


Check by using a profile projector, ale. to eee V 
the stze and shape of the Indentor are withhthe 
•paoffled perrnteeiWe rang*. 


This check can beomftted 9 tte 
Indentor la coneidaredto have no 
wear and oWormflticfL 


X 


rtfw pointer heormctfjr 
tortaJled tote pointer aheft. 


Sub^entiBnypmath6prMSorfoc4toaernooth 
eurtene ancf check 1 too pointer inctatea 100±1. 




s 


if IN mwdmum todentor height 

It COfTML 


Check iflha poinler Mtcete«0±1 when the . 
dcptaoefnant of tha Indenter la zereu 




4 


tt the Wteafing mach&ntom ^ 
incfcateflthedtaptoernentof 


Apply lha dteplaoement to each hdfcattontothe 
incfentor and chack * the pdntar Indicates tha 
•pectfed value ±1. 


LUuaty check at a potato, 2, 50 
and 100. 


6 


tftho toad cha/aaeririccftha 
spring It oonreoL 


Appfy 3\e bed oorraaponding to aach Indication 
to the tfp of lha Mentor end chack B tha pointer 
Micatoa the apecfflad value ±1, 


UauaJly check at 3 pants, 25, 60, 
76* 
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HARDNESS TESTER 

FOR RUBBER AND PLASTICS 



tr i* mn instrument to 

softness w© experience by P^^fJ 
n^Md. a spring load to P'****™ 0 * 
a email Indontof a©alr>ftt fl •P^^ 
Buf fa 0e todBtorm ( mL« pw*dmg » 
-n^yrtcfrwdnew' con^pondlng to 
52*5^ of Indented belc^the 
apecimen surrece **** the ^Jf* 
the specimen end ihe spring load reach 
equilibrium. 
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# 



One of the most Important eteps In 
using a rubber hardness teeter la to 
select the optimum type. There are 
various types of rubber hardness 
testers avertable based on different 
standards eppfled to a wide variety of 
subjects to be measured. 

Among them the moet popular 
models for rubber materials ere 
J 18 K e25S-epecffled Type A 
Durometer(ASKER Model A) and 
J IS K 6301-epecffied Type A 
Hardness Tester<ASKER Model JA). 

Other typical models Include 
ASTM D 2240-spectfiedType D 
Duromeier(ASKER Model D) for hard 
rubber and the ASKER Mode! C tor 
soft rubber or llexlble cellular 
materiel*. 

On the other hand, ASTM D 224T> 
specified Type A and D hardness 
teeter wID be Increasingly used for 
International trade because of 
conforming with 80. 
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Inderrtor Design 

Coniwl Design Truncated Cone Design Hemispherical Design Cylindrical Design 




Cone point type. 
Model 8 end D have 
th* type. 

Measuring ob)»cts: 
Hard rubber and proeUcs 



Fist point type. 
Mod* A and JA have 
this type. 

Measuring objects: 
Norms! rubber 



Hemtaphiprloal posit 
fMhjrlr^ larger contact 
area. ASKER Model C Is 
Included »\thta type; ■* *■ 
Measurtno objects: \ 
. Soft rubber end. sponge 



This t/pe.eHowB an extended ' 
epectman surface area to be 
pushed Model F, FP, end V- 
OS neve mistype,.-. . ' 
Measuring object*:' '■ 
Urethens foam, sponge, . 
and.poVatyrene foam • '., 



• Long Presser 
Foot Type 

This features a longer : 
toot el lowing meeeurement Of 
nerrew meeeurernent objects 
of those having recessed 



MoarfALrxmdBL <e>- 
L (♦• 





ASKER Model F 



■Bponos . 
- Non-wovsn fabric 

ASKER Model FP 

•Powder ptiR 



Exduarve type for teem materials, allowing 
rrrsesurernenl by placing the tester on the 
object ot measurement 

ineddtUonto Model F, Mode) FP Is avalable lor 




ASKER Model CB 

* Poyst^wie town 



This features larger tndemor and a mora rtrong 
spring oom pared to ASKER Model C t thereby 
raking H more suitable tor pofyvtyrene foam. 




ASKER Model C 



ASKER Model C2 

♦Soft rubber 

•Sponge 

• TextBswhdhoe 



ASKER Model C Is Intended for hardhsea . 
measurement of soft rubber, sponge, textile' 
windings, rolled ferns, potter's pfey. and .* 
other such soft.mslerlals. ' / . 

For even softer meterieb. Model Cm Is . 
available. 




Kromawrs»a*« been In widespread use. 

The opersttool prtag ^SSi . apadmen «*h 
the,0 ^?llSVhi ration cfthatpeclmen and the ■prlno • 
. K^^nQi.hardr>ees Ib indicated on a dial scale of 

;S»3S3S5Sfflr 

£J£!Son According to Different Standards' toted War In 
this brochure. 



Spring 





Notes for Measuring Hardnei8 

m BMr in mind that mwwnd reaulto vm 

K ' • hftuertlDl whh emblem temperaturB and 

(2) FoM^'reeute, toot specimen ™* 
smoc^wrfacwwl*^ 
werp. or wovlneaa. 
p) whin meaeurlno at rwrftiple P?**^«_ 
specimen, oJtow on mWrrun °?* ,im 
between measurement pgnt«. in eckWon. 
ensure that moMurement P°>"^* . 
lesft 12mm from the «^clmBn, 
ss specified In domeeBc and International 

(41 NteM^ed resulti ere infK»r**i wttt thsspeed 
d preeelng of Indentor Bgolnet fi 
Fw optirnm measured result* pejranantton 
to use e constant print peering speed. 



• .2> 



F FP 




Ci 



Ufath«ne Foam 



TtiSSS » sorter ple.tic. Hwd 



Soft 




ASKER Model E 

■ eetinOMr 
■8pooo» 



1 1«» n — — ■ ___ 

describe rn J1S K 

Slmlhf to ASKER Mod«! C, avaJtaWa for toft 
and oalUar rubber. 



ASKER Model A 


ASKER ModeIJA 

•NcxrmJn^bar 


The mc*i popular typo tor normal rubber all ever 
^de/dted tn JIS K 6263, ISO 7619. 
.ASTMD 2240,010. '. 


A hardnaaa t*«W wWch COrtfOfrm wlthttia» 
formar JIS K 6301. CotW. ono of J**™"* 
popular typaa m Japan, but hto r*o«nttyb««n 
£»duafty replaced wfth the iSOHep^offlad 
TypaA. 




r 



(1) For optimum measured reBurte. press a ha/dness tester vertically onto the 
surface of « horizontally oriented specimen, using e constant load. 
Keep In mind that tester must be pressed a©atnet the specimen wtth both 
hands (though the photo shows use of e elngte hand) in a proper position, 
aligning the graduated dial of the teeter with the Inspectors eyes. 
The fcmructtona, "Hold a tester vertteeJY and 'Place the test specimen on 
a flat aurfaoa,* appear In applicable standards. 

(2) The photo shows measurement by ASKER Models 
Rleft) end FP(rtflht>. Gently place the teeter 
vertically onto a specimen and take a reading. 




(3) The photo ahowe he/ttneas 
measurement of rolled threads 
using ASKER Modal C. 
Hardness of rote may be measured 
by gentry pressing the 
teeter against the measuring surface. 
It also aDowa measurement of film rolls. 




(4) For those samples exhibiting 
stress relaxation* or when It Is difficult 
to take readlngi from the front, the 
two-pointer type Is useful because 
there is a halt of the peak velue- 
frwflceting pointer .(T>ie two-pointer 
eyetem to optional.) 
Thoee materials for which ft reading 
decreases Immediately after the 
Mentor is pressed against the surface. 



A hardness teeter may be used In combination with a 
constant loader providing a consistent pressing condition 
against specimens bo as to allow steady and stable 
hardness measurement* "This combined use eBmlnetes 
deviations In measure results caused by differences In 
operating skills among Individual Inspectors, 
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_ ASKER Model AL 

■ Norms/ rubber 
^fffSfK (Speofflcallytor 
^BPj* ^"^^^k^ msaauremani of 
ff^ *i" reo*e*ed ■urtaeee) 

i ' 


ASKER Model B 

^flMffe • 8wnkteld rubber 
^^SjSEf^^Hk * Green oaranrrtcs 


ASKER Modal P 

-J^J| * Hard rubber 


Especially usefiit *of receu sad end/or amansr 
measuring areasJhadoTtloVto (ha standard 
Model AL, lonb pnssaer toot types era 
available for another Model eppDoaflcns, . 

.v-:rV : 


tt usee the aama aprtng load used In A8KEH 
Modal A. K adopt* a conical indarrtor similar 
- to thai of Model D, ao as to ba applicable to 
hAfder rrweaurtriQ objects than oar\ be 
measured by Model A. 


The most popular type tor hard rubber all 
over the world, swidertflxed Si JB K62S3. 
ISO 7615. A5TM D 2240. etc 



TT, e table below Is Intended to provide a flUldellne tor comparison of hardneaa values. 

__| tnr rmverelon among different hardness tasters. 
^^n^S^rdnass value obtain* using different typae of hardrues 
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VARIOUS HARDNESS TEST METHODS, HAflDjlESS_TCSTER_S_USED.^AND 
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Load Tester tor HJ 

referenw ted ^*^£r«o and 78 end relative Bprtnrjto**- 



INSPECTION OF HARDNESS TESTERS -r 

A rubber hardness teeter may bo kJanUIVBd 

en Indent* extension «**r »«hrtl» 
helghi of Ine Inderrtor poifrt and e> toed 
tett* to check the eprlngtoad. 
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